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(54) BATTERY MANAGING METHOD AND SYSTEM FOR BATTERY SET 

(57)Abstract: 

PROBLEM TO BE SOLVED: To accurately find 
,^ the remaining capacity of a battery set and control 
the display of the remaining capacity, the safe 
charge of the battery set and the consumption of 
. power supplied to equipment for solving the 
- problem on the battery set having a plurality of 
j battery cells connected in series when out of cell 
J balance that the remaining capacity of the battery 
set caimot be actually calculated in spite of the 
' control of the remaining capacity of the battery 
I cells using battery voltage only as usual, thus 
} making it very difficult to manage power 
1 supplied to a battery set equipment system in 
N accordance with remaining capacity data for the 
jc battery set. 
SOLUTION: The display of the remaining 
capacity of the battery set or the control of the 
battery set equipment system is performed by 
controlling the remaining capacity of each battery 
cell instead of the voltage of each battery cell. For that purpose, independent and accurate 
cell remaining capacity calculating means for each cell is provided in battery set 
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managing means. 
* NOTICES * 
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JPO and NCIPX are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 

original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the group cell device system constituted from a group cell which consists of 
two or more cell eels which carried out series connection, and a cell management tool this 
cell management tool A eel remaining capacity calculation means or a eel charge 
possible-capacity calculation means, It has a eel remaining capacity selection means or a 
eel charge possible-capacity selection means, and the control means that carries out 
control of this group cell device system. This eel remaining capacity calculation means 
computes the remaining capacity of two or more of these cell eels, and chooses from 
from this eel remaining capacity used for the remaining capacity of this group cell among 
these two or more calculated eel remaining capacity. This charge possible-capacity 
selection means chooses the charge possible capacity of this group cell from from among 
the eel charge possible capacity computed using this eel charge possible-capacity 
calculation means. This control means is a group cell management method which 
controls this group cell device system using this selected eel remaining capacity or this 
eel charge possible capacity. 

[Claim 2] A current addition means for this eel remaining capacity calculation means to 
count the current which frequents this cell eel, and to calculate quantity of electricity Q, It 
has a current minimum value specification means, a eel electrical-potential-difference 
acquisition means to acquire a eel electrical potential difference, and an open-circuit- 
voltage pair remaining capacity conversion means to change the open circuit voltage of 
this cell eel into the remaining capacity of this cell cel. When this current minimum value 
specification means specifies below as the current minimum value, the electrical potential 
difference of this cell eel is acquired with this eel electrical-potential-difference 
acquisition means. When this electrical potential difference is changed into the remaining 
capacity of this cell eel with this open-circuit- voltage pair remaining capacity conversion 
means and then a current exceeds this current minimum value, while making into initial 
value this remaining capacity obtained by this open-circuit- voltage pair remaining 
capacity conversion means The group cell management method of claim 1 which adds or 
subtracts quantity of electricity Q integrated using this current addition means to this 
initial value, and updates this remaining capacity of this cell cel. 

[Claim 3] This control means is the group cell management method of claim 1 which is a 
means to display the remaining capacity of this group cell. 

[Claim 4] This control means is the group cell management method of claim 1 which is a 
means to control charge of this group cell. 

[Claim 5] This control means is the group cell management method of claim 1 which is a 

means to change independently the remaining capacity of this cell cel. 

[Claim 6] The group cell management method of claim 1 made into quantity of electricity 
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to which this eel remaining capacity calculation means or this eel charge possible- 
capacity calculation means integrated the current which flows to the closed circuit for 
selva lance adjustment, added or subtracted the current which flows on this whole group 
cell to quantity of electricity integrated and obtained, and flowed in this cel. 
[Claim 7] This control means is the group cell management method of claim 1 which is a 
means to change the power consumption of this group cell device system. 
[Claim 8] The group cell managerial system which uses the group cell management 
method of claim 1. 

[Claim 9] The record medium which programmed the group cell management method of 
claim 1. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] In the cell device system driven by the group cell, it is related 
with the cell management method which performs remaining capacity display, charge, 
power save of a device, balance adjustment of a cell eel, etc., a system, and the record 
medium which saved the approach. 
[0002] 

[Description of the Prior Art] Although the gestalt of the cell pack with which the group 
cell device system stored the group cell and the cell management tool in the case is a base, 
the gestalt in which a group cell and the body of a set communicate and manage a cell is 
also included like a notebook computer, a video camera, or a hybrid car. Although a 
cellular phone, a digital still camera, etc. can be driven with the single cell voltage of one 
cell also in the device conventionally driven by the cell, even if a lithium ion battery with 
high cell voltage is used for a video camera, a notebook computer, etc., they are 
insufficient in single cell voltage. Then, two or more single eels were connected to the 
serial, it was made the group cell, and desired cell voltage has been obtained. Moreover, 
in the conventional cell management tool, cell remaining capacity is computed, and it 
displays on displays, such as liquid crystal, and is used for the management which a user 
tums off a device or charges. Or if cell remaining capacity decreases, the device which 
drops the brightness of Uquid crystal automatically and is performing cell management 
which carries out power save also exists. It is the approach all calculate cell remaining 
capacity and perform cell management based on the information. 
[0003] In the case of a single eel cell, calculation of the cell remaining capacity has from 
the former the current addition approach which integrates the current which jfrequents the 
electrical-potential-difference approach changed into cell remaining capacity from the 
electrical potential difference of a cell eel, and a cell. Or there is an approach which 
combined the electrical-potential-difference approach and the current approach. In the 
case of the group cell, it considers that the whole group cell is one eel, the current which 
frequents the electrical potential difference of the whole group cell and the whole group 
cell is detected, and the same approach as a single eel cell is enforced. 
[0004] Moreover, by the group cell which carried out the series coimeetion, there is a 
problem on which the electrical-potential-difference balance of each cell eel collapses. As 
a cause by which the balance of an electrical potential difference collapses, when it 
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finishes setting up a cell eel on a group cell, the case where the electrical potential 
differences of a cell eel differ, and the case where the cell capacity of each cell eel differs 
are raised from the beginning. When the electrical-potential-difference balance of a cell 
eel collapses, at the time of charge, a cell eel with a high electrical potential difference is 
overcharged, or there is a problem from which other cell eels become the lack of charge. 
Moreover, at the time of discharge, while the cell eel with low cell voltage became 
overdischarge or the cell capacity of other cell eels had remained, there is a problem 
which becomes discharge final voltage by the whole group cell. Anyway, the usable 
capacity of a group cell falls as a result. Then, when the electrical potential difference of 
each cell eel is conventionally detected independently and the difference more than a 
predetermined electrical potential difference arises on each electrical potential difference, 
control which discharges and doubles a cell eel with a high electrical potential difference 
with the electrical potential difference of a cell eel with a low electrical potential 
difference is performed. 
[0005] 

[Problem(s) to be Solved by the Invention] Usually, when carrying out series connection 
of the cell eel and making it a group cell, while using the cell eel of the fundamental 
almost same capacity, it is taking and finishing setting up the so-called selva lance so that 
the electrical potential difference of all cell eels may become almost the same. Therefore, 
when computing the cell remaining capacity of a group cell, even if it is the conventional 
cell remaining capacity calculation approach between new article cells, it is satisfactory 
in many cases. However, if charge and discharge are repeated repeatedly, the capacity of 
each cell eel will become an ununiformity by degradation etc., and the electrical potential 
difference of each cell eel will also become an imuniformity. Then, in a cell eel with a big 
cell capacity, even if it is a normal charge electrical potential difference by the whole 
group cell at the time of charge, there is a problem which becomes a full charge while 
charge has been insufficient as a group cell without a charge electrical potential 
difference is insufficient and reaching to a full charge. Moreover, when the discharge 
final voltage of the whole group cell is reached at the time of discharge, there is a cell eel 
in which cell capacity still remains, and before using up capacity as a group cell, the 
problem which becomes a termination electrical potential difference is. Therefore, 
naturally, there is less real remaining capacity of a group cell than a calculation value, 
and the precision of a remaining capacity display of the group cell device system which 
uses the conventional calculation approach falls sharply. 

[0006] Since the cell eel with a small cell capacity is moreover overcharged at the time of 
charge, safety falls, or an overvoltage protection circuit operates by the group cell using a 
Uthium ion eel, the current of a group cell is intercepted, and the big problem it becomes 
impossible to use a device occurs. Therefore, if the eleetrieal-potential-difference balance 
of each cell eel collapses conventionally, the closed circuit constituted from a switch and 
discharge resistance is estabhshed in each cell eel, and the management method which 
carries out selva lance adjustment of discharging until it becomes the electrical potential 
difference of the cell eel of a low electrical potential difference about the high cell eel of 
an electrical potential difference is proposed for some kinds. For example, it applies for 
application-for-utility-model-registration Taira 5-47535, an application for patent 8- 
200260, Japanese Patent Application No. 9-346550, the appUcation for patent 10-32887, 
and the Japanese-Patent- Application-No. 1 1-61307 grade as a patent or a utility model. 
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However, it is the adjustment approach that any approach makes in agreement the 
electrical potential difference of each cell cel. however - even if the same in the 
electrical potential difference of each cell eel in which cell capacity balance collapsed - 
the remaining capacity of each cell eel - since charge possible capacity until it carries out 
a full charge does not become the same, gross errors occur for the remaining capacity 
display precision of a group cell. Since the current which will flow on each cell eel cell 
which carried out series connection if the charge and discharge of the group cell are 
furthermore carried out is the same, when the cell eel which is overcharged when it 
charges occurred and discharges, it has not solved the big problem which the cell eel 
which becomes overdischarge generates, either. 

[0007] Therefore, in the group cell by which the series connection of two or more cell 
eels was carried out, also when a selva lance collapses, the place made into the purpose of 
this invention computes the exact remaining capacity of the whole group cell, performs 
remaining capacity display and control, and aims at offering the management method by 
which a device user or a device can control a group cell correctly automatically, a system, 
or the record medium which recorded the approach. 
[0008] 

[Means for Solving the Problem] In the group cell device system constituted from a 
group cell which consists of two or more cell eels which carried out series connection, 
and a group cell management tool, in order to attain the above-mentioned purpose, as for 
this invention, a group cell management tool has the following technical means. They are 
a eel remaining-capacity selection means choose the eel remaining-capacity calculation 
means of two or more cell eels, and the eel remaining capacity used as remaining 
capacity of a group cell out of two or more calculated eel remaining capacity or the eel 
charge possible-capacity calculation means of two or more cell eels, a eel charge 
possible-capacity selection means choose the eel charge possible capacity used as charge 
possible capacity of a group cell from two or more charge possible capacity, and the 
control means of a group cell device system. That is, this invention is managing the 
remaining capacity of each cell eel rather than managing like before only the electrical 
potential difference of the whole group cell, and management of the current which goes 
in and out or the electrical potential difference of each cell eel, and is the approach of 
performing remaining capacity display of a group cell, or control of a group cell device 
system. Or there is the description which is the system which constitutes the approach, or 
the record medium which recorded the approach. 

[0009] Furthermore, the remaining capacity conversion approach of the cell in which this 
invention person did patent application by the appUcation for patent 2001-173443 was 
used for this invention as a means to compute the remaining capacity of a cell cel. 
Although remaining capacity calculation of each cell eel in which the selva lance in a 
group cell collapsed was very difficult conventionally, if the remaining capacity 
conversion approach of the cell by the application for patent 2001-173443 is used, there 
is the description which can compute the remaining capacity of a cell eel easily. 
[0010] Moreover, using eel ****** which the eel ******** selection means chose from 
the eel remaining capacity which the eel remaining capacity calculation means computed, 
the control means of this invention is displaying the remaining capacity of this group cell, 
and has the description to which the user of a device can carry out power save of a device 
by initiative. 
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[001 1] Moreover, the control means of this invention has the description which controls 
charge of a group cell using the eel charge possible capacity which the eel charge 
possible-capacity selection means chose out of the eel charge possible capacity which the 
eel charge possible-capacity calculation means computed. 

[0012] Moreover, a control means is changing independently the remaining capacity of 
the cell eel of arbitration, and preparing a selva lance, and this invention has the 
description which raises safety while pressing down the fall of the usable capacity of a 
group cell. 

[0013] Moreover, this invention is made into quantity of electricity which added or 
subtracted quantity of electricity which flowed to the closed circuit for selva lance 
adjustment established independently in each cell eel to quantity of electricity which 
flowed on the whole group cell, and flowed in each cell eel, and has the description 
which raises the precision of a eel remaining capacity calculation means or a eel charge 
possible-capacity calculation means. 

[0014] Moreover, the control means of this invention has the description which controls a 

group cell device system automatically and carries out power save of a device. 

[0015] Moreover, this invention has the description to which a control means carries out 

power save of a device automatically. 

[0016] 

[Embodiment of the Invention] The gestalt 1 of operation of this invention is explained to 
a detail using the block diagram of drawing 1 . Series connection of the n cell eel is 
carried out first, and it is made a group cell. In drawing L although n is explained as three 
pieces, if n is two or more pieces, the meaning of explanation will not change. The eel 
remaining capacity calculation means 4-6 are connected to juxtaposition at each cell eels 
1-3, respectively. Moreover, each eel remaining capacity calculation means 4-6 are 
inputted into the eel remaining capacity selection means 7, respectively. Furthermore, a 
eel remaining capacity selection means is inputted into a control means 8. And the I/O to 
a group cell is performed through an anode plate 9 and cathode 10. The program of the 
eel remaining capacity calculation means 4-6, the eel remaining capacity selection means 
7, and a control means 8 of operation is stored in a microcomputer 1 1 . 
[0017] this invention person explains the eel remaining capacity calculation means 4-6 by 
drawing 2 using the remaining capacity conversion approach of a cell which carried out 
patent appUcation by the application for patent 2001-173443. Although it is a means to 
compute independently the remaining capacity of each cell eels 1-3, respectively, the 
configuration is the same, and good, and is a multiplexer etc. about one eel remaining 
capacity calculation means 4, and, as for the eel remaining capacity calculation means 4- 
6, may change and use the cell eels 1-3. That is, the remaining capacity calculation means 
4-6 consist of the eel electrical-potential-difference acquisition means 12, the open- 
circuit- voltage pair remaining capacity conversion means 13, a current minimum value 
specification means 14, a current addition means 15, and a current acquisition means 16. 
The current acquisition means 16 used the one approach of current detection of detecting 
the electrical potential difference generated to the both ends of the current detection 
resistance 17 connected to the cell eels 1-3 at the serial. 

[0018] And the flow of operation is shown in drawing 3 . Although it is first displayed as 
step 1 and henceforth (SI), when power-source ON (SI) is carried out, a microcomputer 
1 1 turns on (S2). Next, the current which flows with the current acquisition means 16 is 
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detected (S3). Next, the current minimum value is specified using the current minimum 
value specification means 14 (S4). 

[0019] Next, the open circuit voltage of the cell eels 1-3 is acquired using the cell voltage 
acquisition means 12 (S5). Generally, open circuit voltage is an electrical potential 
difference in case the current which fi-equents a cell is zero, when the electrical circuit to 
which the anode plate and negative electrode of a cell are connected is made open. 
However, since an electrical potential difference will approach open circuit voltage a 
certain degree if the current is minute, an electrical potential difference when a current 
becomes below the minimum value may be specified as open circuit voltage. For 
example, if it is the condition that will await and only the minute current at the time will 
flow if it is a cellular phone, or a notebook computer, even if it tums off a power source, 
it has the condition that only the minute current which acquires and carries out memory 
of the eel electrical potential difference flows. It can be considered that the eel electrical 
potential difference at that time is open circuit voltage. 

[0020] Next, the open circuit voltage (S5) of the acquired cell eels 1-3 is changed into 
remaining capacity using the open-circuit-voltage pair remaining capacity conversion 
means 13 (S6). The open-circuit- voltage pair remaining capacity conversion means 13 
measures the cell property at the time of being the first stage when the cell eels 1-3 have 
not deteriorated beforehand, acquires the data of open-circuit- voltage pair remaining 
capacity, uses them as a translation table 18, and is saved at nonvolatile memories, such 
as ROM. 

[0021] Next, if a current begins to flow exceeding the minimum value (S7), remaining 
capacity (S6) of the cell eels 1-3 changed and obtained is made into initial value (S8), 
using the current addition means 5, the flowing current will be integrated and quantity of 
electricity Q which flowed will be counted (S9). By the way, in this specification, the 
discharge current is added and the charging current is calculated by minus. 
[0022] Next, quantity of electricity Q (S9) counted fi-om the initial value (S8) of the 
remaining capacity of the cell eels 1-3 is subtracted or added (SIO). In this way, the 
remaining capacity of the cell eels 1-3 is updated to new remaining capacity, subtracting 
or adding initial value (SB) by quantity of electricity Q (S9) (SI 1). 
[0023] About the flow [ so far ] (SI) of operation and each cell eels 1-3, - (SI 1) carries 
out independently, respectively. Therefore, three remaining capacity is obtained. The 
remaining capacity of the cell eels 1-3 is displayed as Cr(l) -Cr(3), respectively. 
[0024] Next, with the eel remaining capacity selection means 7, cell eel remaining 
capacity with least remaining capacity is chosen fi:om Cr(l) -Cr(3) (S12), and the 
remaining capacity of a group cell is decided (SI 3). 

[0025] Next, the settled group cell remaining capacity (S13) is inputted into a control 
means 8. A control means 8 performs a remaining capacity display to a liquid crystal 
display etc. A device user checks the remaining capacity of a group cell, and the power 
source of a device can be cut or he can perform cell management of exchanging cells. 
[0026] Next, the gestalt 2 of the operation which controls charge of a group cell is 
explained. The configuration of the cell eels 1-3 and the group cell management tool 20 is 
the same as drawing 2 shown with the gestalt 1 of operation. Moreover, since step (81) - 
(SI 1) of the flow of operation shown in drawing 3 is the same, henceforth (SI 1) is shown 
in drawing 4 . Now, when it finishes setting up on a group cell, it is not necessarily the 
same fi'om from, the remaining capacity, i.e., the capacity, in a fiiU charge of each cell 
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eels 1-3. Moreover, the variation in each capacity is expanded by factors, such as 
degradation. Then, if the capacity of each cell eel is distinguished, it is displayed as Cf(l) 
-Cf(3) and charge possible capacity is displayed as Cp(l) -Cp(3), the relation of (1) type 
will be materialized. 
[0027] 
[Equation 1] 

[0028] And the eel charge possible-capacity selection means 21 calculates Cp (m) by (1) 
formula, and chooses fewest Cp (min) in it (S16). Next, the Cp (min) is decided as it is 
the charge possible capacity of a group cell (SI 7). Next, only Cp (min) charges a group 
cell using a control means 8 (18). Then, a group cell can be charged to maximum 
capacity, without overcharging any cell eels 1-3. 

[0029] As described above, each capacity Cf of each cell eels 1-3 (m) is not necessarily 
the same. If the capacity of each cell eel furthermore changes with degradation, since 
whenever [ cell eels' 1-3 constructed by group cell's degradation ] is uncomputable, Cf 
(m) cannot be calculated by the conventional cell remaining capacity calculation 
approach. It can be said that neither the conventional electrieal-potential-difference 
approach nor the current addition approach can calculate the real remaining capacity and 
real charge possible capacity of each cell eels 1-3 in the present condition that Cf (m) 
cannot be found since Cf (m) becomes a reference value or initial value. 
[0030] It is there. The gestalt 3 of the operation which is the approach of calculating and 
amending Cf (m) of each cell eel is explained using the flow Fig. of drawing 5 of 
operation. Drawing 5 is the calculation approach of whenever [ capacity degradation / 
which was shown in the application for patent 2001-173443 ]. first ~ below the current 
minimum value ~ detecting (SI 3) ~ each open circuit voltage Vn of the cell eels 1-3 is 
acquired (S5), and it changes into the eel remaining capacity CmO (S6). Like Vn, the sign 
n with the bottom shows the count which detected below the current minimum value, and 
CmO shows the n-th eel remaining capacity of the cell eel when having not deteriorated 
here. 

[003 1] Next, although it returns to step 13, CmO is carried out to it being the current on 
which the current which flows on a group cell exceeds the current minimum value at 
initial value (S8), and quantity of electricity Qn which flows on a group cell is counted 
(S9). Counting up quantity of electricity Qn is continued until it detects the current 
minimum value again (S13) (S9). again — below the current minimum value ~ detecting 
(SI 3) — open circuit voltage V (n+1) is acquired (S5), and it changes into the eel 
remaining capacity Cr(n+1) 0 (86). By the way, the eel remaining capacity CmO and 
remaining capacity Cr(n4-1) 0 are the remaining capacity changed from open circuit 
voltage Vn and V (n+1) with reference to the open-circuit-voltage pair remaining 
capacity conversion means 13 18, i.e., the table of drawing 3 , (S6). The eel remaining 
capacity calculated from a table 18 is the remaining capacity of the criteria cell eel in 
which the cell eel has not deteriorated. It is an electrical potential difference V (it is the 
capacity actually used in between [ until it acquires n+1 (S5) ].) again from on the other 
hand quantity of electricity Qn acquiring an electrical potential difference Vn (S5). 
Therefore, the basic type of alphac is expressed with (2) types whenever [ eel degradation 
/ which shows the ratio into which the cell eel deteriorated ]. 
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[0032] 
[Equation 2] 

[0033] In degradation [ of a formula (1) ] whenever alphac, if it is the eel which has not 
deteriorated, alphac is 1 and is made the treatment which becomes so large that it 
deteriorates. Moreover, quantity of electricity Qn at the time of discharge is treated by 
plus, and quantity of electricity Qn at the time of charge is treated by minus. However, 
when Qn is very small, the difference of Vn and V (n+1) also becomes small, and there is 
a possibility that it may become impossible to distinguish an electrical-potential- 
difference difference with the eel electrical-potential-difference acquisition means 12. 
Then, only in more than the specified quantity, Qn needs to adopt. What is necessary is to 
carry out this example, only when Qn is fully large and alphac can be found correctly 
whenever [ eel degradation ], since degradation of a cell eel tends to progress gradually 
and does not need to update alphac whenever [ eel degradation ] fi*equently. 
[0034] Although not shown in the flow of drawing 5 . when alphac is not 1 whenever [ eel 
degradation / which was able to be found in this way ], the eel remaining capacity CmO 
of step 6 is broken by alphac, is amended, and the real remaining capacity Crri is 
calculated. Moreover, the initial value of step 8 also updates the eel remaining capacity 
CnO to eel real remaining capacity. Amendment is expressed with (3) types. It is shown 
that m computes independently about each cell eel 1-3. 
[0035] 
[Equation 3] 

[0036] Moreover, Cf is expressed with (4) types, when net volume Cf is made into the eel 
real remaining capacity at the time of the full charge in consideration of degradation of a 
eel and eel remaining capacity at the time of the full charge of a criteria cell is made into 
capacity CfO. 
[0037] 
[Equation 4] 

[0038] Usually, when connecting the cell eels 1-3 and making it a group cell, capacity 
CfO of the cell eels 1-3 of one **** is not surveyed. However, in order to make it 
homogeneity as much as possible, the cell eel in the same production lot is combined. 
Therefore, cell properties, such as a discharge curve and a charge curve, are similar 
mostly. Therefore, if the average property of the production lot is surveyed and the 
standard capacitor CfO (avr) is determined beforehand, Cf (m) can replace CfO (m) of (4) 
types by CfD (avr), and can amend and calculate it by the formula (2) and the formula (4). 
[0039] Thus, since the net volume at the time of the full chai'ge of each cell eels 1-3 can 
be found even if it changes by factors, such as degradation, eel remaining capacity and 
eel charge possible capacity are computable. Therefore, by the control means 8, the exact 
remaining capacity and charge possible capacity of a group cell can display on a liquid 
crystal display etc. Moreover, overcharge of the cell eels 1-3 can be prevented, and safety 
can be raised. 
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[0040] Next, a control means 8 explains the gestalt 4 of the operation which takes the 
selva lance of the cell eels 1-3 using the block diagram of drawing 6 . It is the 
configuration of having connected switches 19-21 and the balance resistance 22-24 to 
juxtaposition at the serial, and having added closed circuits 25-27 to each cell eels 1-3 at 

drawing 2 . 

[0041] Next, drawing 7 which changed drawing 3 is explained so that it may become a 
flow of operation in case a control circuit 8 maintains balance using the real remaining 
capacity of the cell eels 1-3. Drawing 7 shows henceforth from step 9 of drawing 3 . Cel 
remaining capacity chose the minimum remaining capacity Cr (min) from the result (SI 1) 
of remaining capacity calculation of the cell eel 1-3 first (S12). For example, supposing it 
is the cell eel 1, there are more remaining capacity Cr of other cell eels 2 and 3 (2) and Cr 
(3) than Cr (1). Then, a switch 20 and a switch 21 are tumed on using a control means 8. 
Then, in a closed circuit 26, an independent current flows in the cell eel 2 through the 
balance resistance 23, and Cr (2) is consumed. Also in the cell eel 3, it is same that Cr (3) 
is consumed in a closed circuit 27. Cr (2) and Cr (3) discharge until they become equal to 
Cr (1), respectively, they turn off (S22), a switch 20, and a switch 21 in the place which 
became almost equal, and stop discharge in closed circuits 26 and 27 (S23). 
[0042] By the way, while switches 20 and 21 turn on, at step 20, the ciurent which flows 
to closed circuits 26 and 27 is counted, current addition is also performed, and it subtracts 
from the eel remaining capacity which updated the quantity of electricity at step 1 1 (S21). 
It is returned to step 1 1 and it updates to eel remaining capacity also including quantity of 
electricity which flows to a closed circuit. Thus, when it controlled so that the eel 
remaining capacity Cr (2), Cr (3), and Cr (1) became equal and a group cell reaches 
discharge final voltage, the electrical potential difference of each cell eels 1-3 also turns 
into a termination electrical potential difference equally, and the remaining capacity of 
the cell eels 1-3 can secure a normal selva lance while becoming zero equally, 
[0043] Next, drawing 8 which changed drawing 7 so that a control circuit 8 might 
become a flow of operation in the case of taking a selva lance using the real charge 
possible capacity of the cell eels 1-3 is explained. The maximum eel charge possible 
capacity Cp (max) was first chosen from the result (SI 5) of eel charge possible-capacity 
calculation of the cell eels 1-3 (SI 6). For example, supposing it is the cell eel 1, there are 
less charge possible capacity Cp of other cell eels 2 and 3 (2) and Cp (3) than Cp (1). 
Then, a switch 20 and a switch 21 are tumed on using a control means 8 (SI 9). Then, in a 
closed circuit 26, an independent current flows in the cell eel 2 through the balance 
resistance 23, and Cr (2) is consumed. Also in the cell eel 3, it is same that Cr (3) is 
consumed in a closed circuit 27. until, as for Cr (2) and Cr (3), Cp (2) and Cp (3) become 
equal to Cp (1) — discharging — almost — equal ~ having become (S22) — a switch 20 
and a switch 21 are tumed off in time (S23), and discharge in closed circuits 26 and 27 is 
stopped. 

[0044] Moreover, at step 20, a current is counted, current addition is also performed and 
it subtracts from the eel remaining capacity which updated the quantity of electricity at 
step 1 1 (S21). It is the same as that of the case of discharge to return it to step 1 1 and to 
update eel remaining capacity also including quantity of electricity which flowed to the 
closed circuit. Thus, since the cell eels 1-3 will also become a fiill charge equally when a 
group cell reaches a full charge if it controls so that the eel charge possible capacity Cp 
(2), Cp (3), and Cp (1) become equal, the cell eel which is overcharged is not generated. 
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Therefore, the normal selva lance in charge is securable. 

[0045] Next, a control means 8 explains the gestalt 5 of the operation which controls the 
power consumption of a group cell device system automatically. For example, if it is a 
video camera and the remaining capacity of a group cell will run short, power save of 
switching off the back Ught of liquid crystal will be performed. Moreover, if it is a cell 
motor and the hybrid car driven by the gasoline engine and the remaining capacity of a 
group cell will decrease, control changed from cell motorised to a gasoline engine drive 
will be performed. Since automation of these device control is a well-known technique, 
the detailed explanation using a drawing is omitted. 
[0046] 

[Effect of the Invention] hi claim 1, only the electrical potential difference of the whole 
group cell, management of the current which goes in and out, or the electrical potential 
difference of each cell eel is not managed like before, but the remaining capacity of each 
cell eels 1-3 which searched for the remaining capacity calculation means using 4-6 is 
managed. Therefore, even if it is the group cell by which the selva lance collapsed, 
remaining capacity display of a group cell or control of a group cell device system is 
performed by the real remaining capacity of an exact group cell. There is effectiveness 
which solves the trouble that the management precision of the whole group cell falls and 
goes as a selva lance collapses as a result. 

[0047] It is adopting the remaining capacity conversion approach of the cell in which this 
invention person's did patent appUcation by the application for patent 2001-173443 in 
claim 2, and the effectiveness which comes to be able to make exact power-source 
management of a cell device system by becoming possible to calculate correctly the 
remaining capacity of the cell eels 1-3 in the group cell by which the selva lance made 
conventionally impossible collapsed is large. 

[0048] In claim 3, a control means 8 computes the eel remaining capacity based on claim 
1, and it is performing a remaining capacity display and is effective in the ability of a 
device user to carry out power-source management correctly. 
[0049] In claim 4, eel charge possible capacity is computed using the eel remaining 
capacity which the control means 8 computed based on claim 1, and a control means 8 
controls charge based on the count result. Therefore, since it can charge without the cell 
eel which is overcharged occurring, the effectiveness over safety is large. 
[0050] In claim 5, the eel remaining capacity which the eel remaining capacity 
calculation means computed based on claim 1 is used, and the amount of collapse of an 
exact selva lance is computed. And since a control means 8 adjusts the remaining 
capacity or charge possible capacity of a eel by the amount of collapse, the effectiveness 
that an accurate selva lance is securable has it. [ large ] 

[0051] Moreover, in claim 6, since it is made quantity of electricity which added or 
subtracted quantity of electricity which flowed to the closed circuits 25-27 for selva lance 
adjustment established independently in each cell eels 1-3 to quantity of electricity which 
flowed on the whole group cell, and flowed in each cell eels 1-3, there is effectiveness 
which raises the precision of a eel remaining capacity calculation means or a eel charge 
possible-capacity calculation means. 

[0052] Moreover, in claim 7, it is effective in the ability to extend the time of a device, 
since a control means 8 changes the power consumption of a group cell device system 
automatically. . 
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[0053] moreover, in claim 8, since the exact group cell management method based on 
claim 1 is constituted to a cell device system, it is effective in the precision of power- 
source management of a device being markedly easy coming to be alike. 
[0054] Moreover, in claim 9, it is saving at record media, such as ROM in a 
microcomputer, the program of the exact group cell management method based on claim 
1 is mass-produced, the cost can be cut down, and there is effectiveness which can 
miniaturize a group cell device system. 

DESCRffTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the group cell management method of the gestalt 1 
of operation. 

[Drawing 2] It is the block diagram of the group cell management method of the gestalt 1 
of operation. 

[Drawing 3] It is the flow chart of the group cell management method of the gestalt 1 of . 
operation. 

[Drawing 41 It is the flow chart of the group cell management method of the gestalt 2 of 
operation. 

[Drawing 5] It is the flow chart of the group cell management method of the gestalt 3 of 
operation. 

[Drawing 61 It is the block diagram of the group cell management method of the gestalt 4 
of operation. 

[Drawing 7] It is the flow chart of the group cell management method of the gestalt 4 of 
operation. 

[Drawing 81 It is the flow chart of the group cell management method of the gestalt 4 of 
operation. 

[Description of Notations] 
1, 2, and 3 are a cell cel. 

4, 5, and 6 are a eel remaining capacity calculation means. 

7 is a eel remaining capacity selection means. 

8 is a control means. 

9 is an anode plate. 

10 is ****** 

11 is a microcomputer. 

12 is a eel electrical-potential-difference acquisition means. 

13 is an open-circuit- voltage pair remaining capacity conversion means. 

14 is a current minimum value acquisition means. 

15 is a current addition means. 

16 is a current acquisition means. 

17 current-detection-resists. 

18 is a translation table. 
19,20, and 21 switch. 

22, 23, and 24 balance-resist. 
25, 26, and 27 are a closed circuit. 
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[Drawing 11 



[Drawing 21 



pPrawing 31 
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FDrawing 41 
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[Drawing 51 
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[Drawing 6] 



FDrawiug 71 
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[Drawing 81 
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